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[57] ABSTRACT 

A medical imaging system has a source of X-rays and a 
detector which produces an electrical signal in response 
to X-rays from said source. A circuit amplifies the elec- 
trical signal by a gain factor that varies in response to a 
number received from a gain control circuit. A con- 
verter transforms an analog output signal from the am- 
plifier into digital data. An error compensation circuit 
stores an offset correction value and a gain correction 
value for each value of the number from the gain con- 
trol circuit. A pair of correction values is selected based 
on the gain of the amplifier for a given item of digital 
data. The selected offset correction value is summed 
with the item of digital data and the result is multiplied 
by the selected gain correction value. A circuit is pro- 
vided to numerically integrate the corrected data. 

17 Claims, 3 Drawing Sheets 
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the same and a single offset correction actually intro- 

CORRECTION CIRCUIT FOR A duces errors by shifting the transfer function of other 

FLOATING-POINT AMPLIFIER levels (e.g. G 2 ) a constant amount as shown in FIG. IB. 

In this case, the offset correction has been set to com- 
BACKGROUND OF THE INVENTION 5 pcnsate for the amplifier errors at a gain G|, but has not 
The present invention relates to mechanisms for pro- eliminated the offset error at gain G2. 
viding offset and gain correction of the output from a Likewise, each gain level of the programmable ampli- 
floating-point amplifier, and more particularly, to such fier can have a unique departure from its ideal transfer 
a correction mechanism specifically adapted for use in function due to gain error. Each gain level Gi and G2 in 
amplifier circuits of computed tomography (CT) imag- 10 the example provide different deviations from their 
ing apparatus. ideal transfer functions 1 1 and h respectively, as shown 
In a computed tomography system, an X-ray source in FIG. 2A in the absence of offset errors. Previously, a 
projects a fan beam which is collimated to lie within an single gain correction factor was determined from the 
X-Y plane of a Cartesian coordinate system, termed the error at the highest gain level. This single correction 
"imaging plane". The beam is transmitted through an 15 factor Gc compensates for the error at G2 of the float- 
object to be imaged and then impinges upon an X-ray ing-point amplifier to bring its transfer function into 
detector array oriented within the imaging plane. The coincidence with its ideal I2 as shown in FIG. 2B. How- 
detector array is formed of a plurality of individual ever, the single gain correction factor can actually in- 
elements with each element measuring the intensity of crease the error at another gain setting (Gi) as illus- 
the radiation transmitted from the source to that ele- 20 trated. 

ment The intensity of the transmitted radiation is de- Furthermore, previous CT systems used the array 

pendent upon the attenuation of the X-ray beam by the processor to reconstruct the image from the set of pro- 

, jections. The array processor also was saddled with the 

The X-ray source and detector array in a common ^ of performing the error correction as well. This 

CT system are rotated on a gantry within the imaging 25 dgd ^ ^ ormance of ^ p roceS sor as it 

plane and around the imaged object so that the angle at ^ mterrupti on of the image reconstruc- 

which the tan beam intersects the object constantly ^ tQ j offset ^ error correction to the incoming 

changes. As the gantry rotates, a number of ^ray pro- projec tioA data. Using the array processor in this man- 

jections forming a projection set are acquired. Each L i, WOO(MM i ,u. tfcn. ««,ti«^ IT*..,— ^11^^ 

projection is made up of he intensity signals from the 30 ^^^r^^on^ collection 

detector elements as they travel over a small angle of g p eseniauon. 

gantry rotation centered about a projection angle. SUMMARY OF THE INVENTION 

The acquired tomographic projection sets typically ... . . . . ... _ , . 

are stored in numerical form for computer processing to u Although the present invention is being described m 

reconstruct a slice image according to array processing 35 the context of a medical imaging system, it has broader 

algorithms known in the art A set of CT projections application to error compensation m a wide variety of 

may be transformed directly into an image by means of Processing apparatus. 

a fan beam reconstruction technique or the intensity A medical imaging system that incorporates the in- 
dataofthe projection may be sorted into parallel beams stant error compensation system has a source of X- 
and reconstructed according to parallel beam recon- 40 radiation and. a detector which produces an electrical 
struction techniques. The reconstructed tomographic ^gnal in response to the X-radiation received from said 
images then are displayed on a video monitor or con- s™"*- A variable gain amplifier is coupled to the de- 
verted into a film record by means of a computer con- t^tor to amplify the signal. The gain factor of the ara- 
trolled camera. plifier varies in response to a numerical value from a 
In conventional CT systems, the signal from the de- 45 S*" 1 control circuit that determines the gain based upon 
tector array is amplified and digitized in a unit referred ^ e magnitude of the electrical signal. An analog-to- 
to as a data acquisition system (DAS). The data acquisi- digital converter transforms the analog output from the 
tion system is composed of two primary components: a variable gain amplifier into digital data. In a typical 
floating-point amplifier and an analog to digital con- imaging apparatus, each item of the digital data is repre- 
verter. Both of these devices may introduce errors into 50 sented by an exponent and a mantissa, where the expo- 
the signal from the detector array. For example, the nent is related to the numerical value from the gain 
DAS amplifier may introduce a signal offset which control circuit Both the amplifier and the converter 
varies with the different gain settings of the amplifier, as can introduce offset and gain errors into the data during 
shown in FIG. 1A. This figure graphically depicts the their processing operations, for example, 
amplifier transfer function, Le. input versus output volt- 55 The present invention provides an error compensa- 
age levels, for two gain settings Gi and G2 of the float- tion circuit to correct for the errors from non-ideal data 
ing-point amplifier in the DAS. Each of these different processing, A memory stores a series of correction 
gain levels has a separate offset error which cone- factors. When an item of data is to be corrected, one of 
spends to the amount that the transfer function is dis- the stored correction factors is selected in response to 
placed along the vertical axis from the origin. A con- 60 the value of the data exponent The selected correction 
ventional technique for compensating offset errors col- factor is combined with the data mantissa to compen- 
lects data when the X-ray beam is off and the detector sate for errors in the mantissa. 

signal is relatively small. As a result, the offset error In an embodiment for the imaging system, offset and 

data is acquired at the highest possible gain level of the gain correction factors are stored in the memory for 

amplifier (e.g gain G\) and the resultant offset value is 65 each possible value of the exponent The selected offset 

used thereafter to compensate not only signals pro- correction factor is summed with the mantissa and the 

duced by the amplifier at this gain level but at all other result is multiplied by the gain correction factor se- 

gain levels. In general, the offset at the other gains is not lected by the exponent value. The order of the arithme- 
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tic operations can be reversed. Other components can The computer 34 receives commands and scanning 

be incorporated into the basic correction circuit for data parameters via an operator console 38 that has a cath- 

compression and numerical integration of the output ode ray tube display and keyboard which allow the 

from the image detector, as will be described. operator to enter parameters for the scan and observe 

A genera] object of the present invention is to pro- 5 the reconstructed image and other information from the 

vide a system which compensates for errors in a data computer 34. A mass storage device 40 provides a 

converting and processing apparatus, such as gain and means for storing operating programs for the CT imag- 

offset errors from a variable gain amplifier. ing system, as well as image data for future reference by 

Another object of the present invention is to provide . the operator, 
an data error compensation system which has separate 10 The data acquisition system 32 in the preferred em- 
correction factors associated with different gain settings bodiment has a separate circuit which filters, amplifies, 
of the amplifier. digitizes and otherwise conditions the signal from each 

Additional features can be included with the basic detector element 22. However, one or a small number 

error compensation in which case a further object is to of such processing circuits can be provided with the 

provide a data compression device in conjunction with 15 individual signals from the detector elements being time 

the error compensation system. Yet another object is to division multiplexed into that circuit, as was done in 

incorporate a numerical integrator for the data being previous systems. FIG. 4 illustrates one of these signal 

handled by the error compensation system. processing circuits 42 in DAS 32. A signal line 46 from 

BRIEF DESCRIPTION OF THE DR AWlNfiS ^ detector clement is connected to the input of a pro- 

BRIEF DESCRIPTION OF THE DRAWINGS ^ ^^^^ gain mphtk!t 48 and a gain selection circuit 

FIGS. 1A and IB graphically illustrate signal offset 50 which form a floating-point amplifier 52. In general, 
errors in the input to output transfer function of a data the input (I) to output (O) transfer function of the float- 
acquisition system within a CT apparatus; ing-point amplifier 52 is of the form 0=M A X where N 

FIGS. 2A and 2B illustrate gain errors introduced by is an integer number (eg. 0, 1, 2, 3, etc.) whose value, 

the data acquisition system; 25 for example, increases for smaller levels of analog input 

FIG. 3 is a block schematic diagram of a CT appara- signals from the detector element 22, and where M is a 

tus; selected integer power of two (e.g. 8). The floating- 

FIG. 4 is a block diagram of a portion of the digital point amplifier 52 functions so that N is dynamically 

acquisition system in FIG. 3; selected as a function of the magnitude of its analog 

FIG. 5 is one embodiment of an offset and gain cor- 30 input signal and the output of amplifier 48 is between 

rection circuit shown in FIG. 4; and defined mimm^ and maximum values, thereby limit- 

FIG. 6 is an alternative embodiment for the offset and ing, by the size of M, the number of zero- valued most 
gain correction circuit significant bits delivered by the A/D convener 54 for 
DETAILED DESCRIPTION OF THE subsequent image analysis. This insures that the projec- 
ts 1 A1LtU j^^^ UN Ut 1 Ht 35 tion resolution for the amplifier and converter combina- 
^ ^ tion will be relatively independent of the input signal 

With initial reference to FIG. 3, a computed tomog- value, a desired characteristic for a CT data acquisition 

raphy (CT) imaging system 10 includes a gantry 12 system. The floating point amplifier also insures that 

representative of a "third generation" CT scanner. The large magnitude detector signals do not overload the 

gantry 12 includes an X-ray source 14 oriented to 40 circuitry. 

project a fan beam of X-rays 16 through imaged object The output of the analog to digital converter 54 is 

18 to detector array 20. The detector array 20 is formed . typically a fourteen bit digital number. Therefore, each 

by a number of detector elements 22 which together item of projection data is a sixteen bit number having a 

detect a projected image resulting from the transmission data format consisting of a two bit exponent N from the 

of X-rays through the imaged object 18. The gantry 12 45 gain selection circuit 50 and a fourteen bit mantissa from 

rotates about a center of rotation 24 located within the the A/D converter 54. The exponent represents the 

imaged object 18. amount of gain applied to the signal by the floating- 

A control mechanism 25 of the CT system 10 has point amplifier 52. The digital output from the A/D 

gantry associated control modules 26 which include an converter 54 is fed to a gain and offset correction circuit 

X-ray controller 28 which provides power and timing 50 60 which compensates for the errors introduced by the 

signals to the X-ray source 14, a gantry motor control- floating-point amplifier 52 and the analog to digital 

ler 30 that controls the rotational speed and position of converter 54. The correction circuit is a special arith- 

the gantry 12, and a data acquisition system (DAS) 32 mctic unit which can perform view compression and 

which samples projection data from detector elements signal integration under certain circumstances, as will 

22 and converts the data to digital words for later com- 55 be described. The components 50, 54 and 60 of the DAS 

puter processing. processing circuit 42 are connected to a digital control 

The X-ray controller 28 and the gantry motor con- 44 which interfaces with the system computer 34. 

troller 30 are connected to a computer 34 such as a Data One embodiment of the offset and gain correction 

General Eclipse MV/7800C general purpose minicom- circuit 60 is shown in FIG. 5. The exponent portion of 

puter. The computer 34 also provides processing data 60 the data is received from the gain selection circuit 50 by 

and control signals to DAS 32 via a set of control buses a two to four decoder 62. The exponent N is repre- 

35. The DAS 32 is connected to an image reconstructed sented by two bits, thereby defining four different gain 

36 which receives sampled and digitized projection data factors. Decoder 62 responds to the two bit exponent by 

from the DAS 32 via data bus 33 and performs high activating one of four output lines 63 connected to a 

speed image reconstruction according to methods 65 quartet of offset value registers 64. Each register 64 

known in the art. For example, the image reconstructor contains the appropriate offset compensation value for 

36 may be an array processor such as one manufactured one of the four gain levels used by the floating-point 

by Star Technologies. amplifier 52. Each value is a signed digital number 
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which provides the proper compensation for the offset detector element to produce a single data sample for 
error produced at that gain level. transmission to the image rcconstructor 36. The accu- 

The offset compensation values are determined dur- mulator 72 is operated by signals from the digital con* 
ing a configuration phase of the CT system operation. trol 44. In either case, once the data has been transmit- 
At that time, a known input signal level is applied to the 5 ted to the image reconstructor 36, conventional image 
input line 46 of the floating-point amplifier 52 and the . reconstruction techniques are utilized to formulate the 
programmable gain amplifier 48 is sequentially set to image and present it to the system operator, 
each of the gain factors by the gain selection circuit 50 Thus, the present offset and gain correction circuit 60 
responding to commands from computer 34 sent to compensates for errors introduced by the CT digital 
digital control 44. The output of the DAS 32 at each 10 acquisition system 32 without intervention by the array 
gain setting is fed by the image reconstructor 36 to the processor in the image reconstructor 36. This allows the 
computer 34 which compares the actual output value to array processor to be used to its full potential in image 
the ideal value to determine the signal offset From the reconstruction and eliminates delays previously re- 
signal offset at each gain setting, a group of correction quired for error compensation, 
values is determined. The group of offset correction IS The embodiment of the DAS 32 described thus far 
values is transferred from the computer 34 to the appro- digitizes the output from a detector element 22 to pro- 
priate registers 64 via control bus 35 and data buffer 65, duce one data sample per projection. The intensity of 

During acquisition of projection data, the two to four the X-rays striking the detector element 22 typically 
decoder 62 enables one of the offset registers 64 in re- varies instantaneously during each projection. Thus, a 
sponse to the value of the exponent The offset correc- 20 single data sample of the detector element output may 
tion value stored in the enabled offset register 64 is not accurately represent the true intensity of the un- 
applied via a common set of output lines 67 to one input pinging radiation during the duration of the protection 
of a summation circuit 66. The mantissa of the projec- period. A more accurate representation of the X-ray 
tion data from the analog to digital converter 54 is cou- intensity can be obtained by integrating the output of 
pled in parallel to another input 69 of the summation 25 each detector element 22 over the projection period, 
circuit 66. The term "summation circuit" as used herein Although the detector signals can be integrated by 
is defined as including circuitry which adds or subtracts analog integrators, analog integrators have inaccuracies 
the two input values. The particular implementation of due to temperature variation and component non-ideali- 
the summation circuit in FIG. 5 is a circuit that sub- ties, in addition to requiring a relatively long zeroing 
tracts the offset correction value from the mantissa of 30 time. 

the projection data. The offset correction value from FIG. 6 shows an alternative embodiment of the offset 
registers 64 is combined with the mantissa to compen- and gain correction circuit 60 that includes numerical 
sate for the offset error produced in the floating-point integration of the digitized data from the A/D con- 
amplifier 52 and A/D converter 54. The partially com- verter 54, which does not possess many of the disadvan- 
pensated projection data are applied to one input of a 35 tages associated with analog integrators. In this version, 
multiplier 68. the A/D converter 54 is clocked several times during 

The output lines 63 from the two to four decoder 62 each projection period to produce a series of digital data 
are applied also to a set of four gain correction registers samples for integrating. Typically, sixteen or more data 
70. These registers 70 store correction values for the samples are produced from the detector element signal 
gain error of the floating-point amplifier 52 at the differ- 40 during a single CT projection period. As the signal from 
ent programmable gain levels. The gain correction val- . the detector element varies instantaneously during this 
ues are determined by a similar process to that em- period, the exponent as well as the mantissa of the data 
ployed to set the offset correction values, as described samples may vary. 

above. During acquisition of projection data, the output The second embodiment of the offset gain and cor- 
frora the decoder 62 enables one of the gain correction 45 rection circuit 60 has four separate parallel data paths 
registers 70 to supply its stored value to another input of A, B, C and D with each path processing the data sam- 
the multiplier 68. The multiplier 68 uses the gain correc- pies amplified by a different gain factor of the program- 
tion value to operate on the output of the summation mable gain amplifier 48. Some of the correction circuit 
circuit 66 to produce a resultant digital value which has components are designated by a numeral followed by a 
been compensated for the gain and offset errors intro- 50 letter a, b, cord corresponding to the path in which the 
duced into the projection data by the data acquisition component is located. 

system 32. The exponent (N) of each data sample, which indi- 

Although the circuit in FIG. 5 has been described in cates the applied gain, is coupled via input port 73 to a 
terms of digitized projection data flowing in a parallel two to four exponent decoder 74 that responds to the 
data format through the summation circuit 66 and mul- 55 value of the two bit exponent by sending an enable 
tiplier 68, a serial data transmission format may be used. signal onto one of four output lines 75. The output lines 
A serial format can simplify the circuitry of the multi- 75 are connected to four sets of data gates 16a-d having 
plier 68. a parallel data input coupled via input port 73 to the 

The output of multiplier 68 can be fed directly to the output of the A/D converter 54 for receiving the man- 
image reconstructor 36 in FIG. 3. Alternatively, the 60 tissa of the projection data. The sets of data gates 16a~d t 
present gain and offset correction circuit 60 can per- when enabled by the signal on the associated output line 
form view compression by averaging data from the 75 from decoder 74, couple the mantissa from the A/D 
detector element produced at several (e.g. four) projec- converter 54 to the inputs of a corresponding summa- 
tion angles to reduce the amount of image data to be tion circuit 78a kcord. Another input of each summa- 
p recessed by the image reconstructor 36. In this case, 65 tion circuit is connected to the output of a separate data 
shown in FIG. 5, the output from multiplier 68 is ap- register SOa-d which stores an offset correction value 
plied to the input of an "accumulator (ACQ 72 which for one of the amplifier gain factors. The output of the 
combines several samples of projection data from the summation circuit IfLo-d is a multi-bit digital number 
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which has been corrected for the offset errors intro- 
duced previously into the projection data. 

The output of the summation circuit 7Sa~d in each 
branch A, B, C and D is connected to the input of a 
separate accumulator (ACC) S2a~d. As each data sam- 5 
pie is received by the correction circuit 60, the exponent 
decoder 74 enables the data gate 76a, b, c or d in the 
path for data samples amplified by the corresponding 
gain. The associated summation circuit l&a-d applies 
the appropriate offset correction value to the data san> 10 
pie. Each accumulator $2a-d totals the mantissas of the 
data samples from a given projection which have the 
same exponent value. 

At the completion of the projection period, the con- 
tents of the four accumulators %2a-d are read simulta- 15 
ncously in response to a signal from the digital control 
44 and applied to the input of separate multipliers B4o-d 
for the associated data path A-D. Another input of each 
of the multipliers Ma-d receives the output from a sepa- 
rate gain correction value register H6a-d, respectively. 
The outputs from the accumulators %2a~d are multi- 
plied by the corresponding gain correction value to 
produce a product which has been corrected for gain 
errors introduced by previous components of the digital 
acquisition system 32. The multipliers 840-4 also nor- 
malize the accumulated data so that the data from each 
path A, B, C and D can be summed to provide an ap- 
proximation of the integrated X-ray intensity. 

The multi-bit digital outputs from the multipliers ^ 
84a-*/ are arithmetically combined by three summation 
circuits 87, 88 and 89 to produce an integrated projec- 
tion value for the detector element. This sample of the 
projection data is sent via data bus 33 to the image 
reconstructed 36. Thereafter, the accumulators %2a-d 35 
are reset to zero in order to process data for the next 
projection. As the data for each picture element is nor- 
malized by the multipliers, the exponent is not sent to 
the image reconstmctor 36 in this embodiment. 

The offset and gain correction values for the second 40 
embodiment are determined by the computer 34 and 
stored in the corresponding registers SOa-d and S6a-d in 
a similar manner to that used with respect to the em- 
bodiment shown in FIG. 5. To simplify FIG. 6, the 
necessary control data and signal lines and buffers for 45 
this storage have not been shown. 

I claim: 

1. A computed tomographic imaging system compris- 
ing: 

a source of radiation; 50 

an array of detector elements each of which produces 
an electrical signal in response to radiation re- 
ceived from said source; 

means for rotating said source and said array about an 
object being imaged to acquire electrical signals 53 
from the detector elements at a plurality of projec- 
tions about the object; 

a circuit for amplifying and digitizing the electrical 
signals from the detector elements to produce a 
plurality of digital data samples of the signal from 60 
each detector element at each projection; and . 

means for separately integrating the plurality of digi- 
tal data samples acquired from the signal of each 
detector element at each projection, 

2. The computed tomographic imaging system as 65 
recited in claim 1 wherein said means for separately 
integrating comprises an accumulator which produces a 
sum of digital data samples from a detector element, the 



8 



sum being reset to zero upon movement of the detector 
element to another projection position. 

3. The computed tomographic imaging system as 
recited in claim 1 further comprising an error compen- 
sation circuit for combining a correction value with the 
digital data samples, the correction value being selected 
from a plurality of such values in response to a gain 
factor of said circuit for amplifying and digitizing. 

4. The computed tomographic imaging system as 
recited in claim 1 wherein said circuit for amplifying 
and digitizing comprises: 

a variable gain amplifier coupled to said array and 
having a gain level that varies in response to a 
number received at a control input; 

means for determining a value for the number in 
response to the magnitude of the electrical signal 
received from the array, and applying the number 
to the control input of said variable gain amplifier; 
and 

a converter which transforms an analog output from 
said variable gain amplifier into digital data sam- 
ples. 

5. The computed tomographic imaging system as 
recited in claim 4 further comprising an error compen- 
sation circuit comprising: 

a memory for storing a plurality of correction values; 

means for selecting a correction value from said 
memory in response to the number from said means 
for determining; and 

means for arithmetically combining the selected cor- 
rection value received from said memory with a 
digital data sample. 

6. The computed tomographic imaging system as 
recited in claim 4 further comprising an error compen- 
sation circuit comprising: 

a plurality of data paths, each of which includes a 
means for storing a correction value, an arithmetic 
means for combining the stored correction value 
received from said means for storing with a digital 
data sample, and a data buffer for selectively cou- 
pling digital data samples from said converter to 
the arithmetic means when enabled by a control 
signal; and 

means for producing a control signal to selectively 
enable the data buffer in one of said data paths in 
response to the number from said means for deter- 
mining; and 

a plurality of accumulators each connected in series 
with elements of one of the data paths. 

7. The medical imaging system as recited in claim 6 
further comprising means for combining data from each 
data path. 

8. A medical imaging system comprising: 
a source of radiation; 

a detector which produces an electrical signal having 
a magnitude that corresponds to radiation received 
by said detector from said source; 

a variable gain amplifier coupled to said detector and 
having a gain level that varies in response to a 
number at a control input; 

means for determining a value for the number in 
response to the magnitude of the electrical signal 
and applying the number to the control input of 
said variable gain amplifier; 

a converter which transforms an analog output from 
said variable gain amplifier into digital data; and 

an error compensation circuit for combining a cor- 
rection value with the digital data received from 
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said converter, the correction value being selected 
from a plurality of such values in response to the 
number received from said means for determining. 

9. The medical imaging system as recited in claim 8 
wherein said error compensation circuit comprises: 5 

a plurality of data paths, each of which includes a 
means for storing a correction value, an arithmetic 
means for combining a correction value received 
from said means for storing with digital data, and a IQ 
data buffer for selectively coupling the digital data 
from said converter to the arithmetic means when 
enabled by a control signal; and 

means for producing a control signal to selectively 
enable the data buffer in one of said data paths in 15 
response to the number from said means for deter- 
mining. 

10. The medical imaging system as recited in claim 8 
wherein said error compensation circuit comprises: 

a memory for storing a plurality of correction values; 20 
means for selecting a correction value from said 

memory in response to the number from said means 

for determining; and 
means for arithmetically combining the selected cor- 25 

rection value received from said memory with the 

digital data. 

11. The medical imaging system as recited in claim 8 
wherein said error compensation circuit comprises: 

a memory for storing a plurality of transfer function 30 

offset correction values; 
means for selecting a offset correction value from 

said memory in response to the number from said 

means for detenxuning; and 
a summation circuit for combining the selected offset 35 

correction value received from said memory with 

the digital data. 

12. The medical imaging system as recited in claim 8 
wherein said error compensation circuit comprises: 

a memory for storing a plurality of signal gain correc 
tion values; 

means for selecting a signal gain correction value 
from said memory in response to the number from 
said means for determining; and 45 

means for multiplying the selected signal gain correc- 
tion value received from said memory with the 
digital data. 

13. The medical imaging system as recited in claim 8 
wherein said error compensation circuit comprises: 50 
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a first memory for storing a plurality of transfer func- 
tion offset correction values; 

a second memory for storing a plurality of signal gain 
correction values; 

means for selecting a offset correction value and a 
signal gain correction value from said first and 
second memories in response to the number from 
said means for determining; 

a means for receiving the digital data from said con- 
verter, 

a summation circuit for combining the selected offset 

correction value received from said first memory 

with digital data; 
means for multiplying the selected signal gain correc* 

tion value received from said second memory with 

digital data; and 
means for connecting said summation circuit and said 

means for multiplying in series with said means for 

receiving the digital data. 

14. The medical imaging system as recited in claim 8 
further comprising a means for numerically integrating 
a plurality of digital data samples received from said 
error compensation circuit 

15. The medical imaging system as recited in claim 8 
wherein said error compensation circuit comprises: 

a plurality of data paths, each of which includes a 
data buffer for selectively coupling digital data 
from said converter to the data path, a first means 
for storing a transfer function offset correction 
value, a summation circuit for combining the offset 
correction value received from said first means for 
storing with digital data, a second means for stor- 
ing a gain correction value, a means for multiplying 
the gain correction value received from said sec- 
ond means for storing with digital data, said sum- 
mation circuit and said means for multiplying being 
connected in series with said data buffer; and 

means for producing a control signal to selectively 
enable the data buffer in one of said data paths in 
response to the number from said means for deter- 
mining. 

16. The medical imaging system as recited in claim 15 
further comprising means for combining data from each 
data path. 

17. The medical imaging system as recited in claim 15 
wherein each data path further comprises a means for 
numerically integrating a plurality of digital numbers 
connected in series with said summation circuit, said 
means for multiplying and said data buffer. 
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